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Background: The 2007 Infectious Disease Society of America (IDSA)/American Thoracic Society
(ATS) guidelines defined severe community-acquired pneumonia (CAP) when patients fulfilled
three out of nine minor criteria. Whether each of the criteria is of equal weight is not clear.
The purpose of this study was to determine the weight of the minor criteria.
Methods: 1230 adult patients admitted to our hospital from 2005 to 2009 for CAP were re-
viewed retrospectively.
Results: Hospital mortality rose sharply from 0.3%, 1.0% and 3.3%, respectively, for patients
with none, one and two minor criteria to 10.5% for patients with three minor criteria. Arterial
oxygen pressure/fraction inspired oxygen (PaO2/FiO2)  250 mm Hg, confusion, and uremia
had the strongest association with mortality (Odds ratio, 22.162, 22.148, 16.343; respectively).
Leukopenia, hypothermia, and hypotension were not associated with mortality. Confusion and
uremia showed independent relationships with mortality (Odds ratio, 9.296, 8.493; respec-
tively). Sequential organ failure assessment (SOFA) scores and costs increased significantly
with the number of minor criteria present. Uremia and PaO2/FiO2  250 mm Hg were mostaccepted for Oral Presentation at the ERS (European Respiratory Society) Amsterdam 2011 Annual
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1544 Q. Guo et al.strongly associated with SOFA scores [rank correlation coefficient (rs), 0.352, 0.336; respec-
tively]. PaO2/FiO2  250 mm Hg and confusion were in closest relation to hospital length of
stay (LOS) (rs, 0.114, 0.114; respectively). PaO2/FiO2  250 mm Hg and multilobar infiltrates
were most strongly associated with costs (rs, 0.257, 0.196; respectively).
Conclusions: The individual 2007 IDSA/ATS minor criteria for severe CAP were of unequal
weight in predicting hospital mortality, SOFA scores, hospital LOS, and costs.
ª 2011 Elsevier Ltd. All rights reserved.Introduction
Community-acquired pneumonia (CAP) is a common infec-
tion. Despite substantial progress in therapeutic options,
the mortality remains unacceptably high.1,2 It was as high
as 58% when patients with severe CAP were admitted to the
intensive care unit (ICU).3 The assessment of severity is
crucial in the management of CAP. As a result, clinical
prediction rules are often used to determine the prognosis.
However, how severe CAP should be defined remains
unclear. In response, the Infectious Disease Society of
America (IDSA) and the American Thoracic Society (ATS)
issued guidelines in 2007 which defined severe CAPdwhen
one of two major criteria (the need for invasive mechanical
ventilation or vasopressors) or three of nine minor criteria
are fulfilled. The minor criteria included variables in the
CURB-65 score except age, arterial oxygen pressure/frac-
tion inspired oxygen (PaO2/FiO2)  250 mm Hg, multilobar
infiltrates, leucopenia, thrombocytopenia and hypo-
thermia. Whether each of the minor criteria is of equal
weight is not clear.1
Brown et al.4 discovered that the IDSA/ATS 2007 criteria
predicted pneumonia severity better than other models and
that confusion was the most predictive of severe CAP,
though hypotension, low PaO2/FiO2 ratio, and hypothermia
were also predictive. Liapikou and colleagues were able to
validate the major but not the minor criteria. They found
that each of the minor criteria is of unequal weight in
predicting mortality (mental confusion and leucopenia had
the strongest association with mortality) and could not
demonstrate an association between hypotension, throm-
bocytopenia and multilobar involvement and mortality.5
However, Phua et al.6 found that each minor criterion
was predictive of mortality and that the presence of PaO2/
FiO2  250 mm Hg and confusion had the strongest associ-
ation with mortality. It is known that clinical prediction
rules should be recalibrated to local settings.7 Hence,
further studies are warranted.
We therefore conducted this study with the aim of
determining the weight of each of the minor severity
criteria in an adult population with CAP.
Materials and methods
Design and setting
We retrospectively analyzed the medical records of
a cohort of 1230 adult patients who met criteria for CAP
presenting to the Department of Respiratory Medicine in
a Chinese affiliated hospital of a medical college. The studyperiod comprised 60 months starting on 1st January 2005
and ending 31st December 2009, thus including five
autumn-winter seasons.
Criteria for enrollment
CAP was defined as an acute infection of the pulmonary
parenchyma associated with an acute infiltrate on the chest
radiograph with two or more symptoms including fever
(>38 C), hypothermia (<36 C), rigors, sweats, new cough
or change in color of respiratory secretions, chest discom-
fort or dyspnea.6 Patients who were <18 yrs, who had been
hospitalized during the 28 days preceding the study, who
had severe immunosuppression (e.g., patients with neu-
tropenia after chemotherapy or bone marrow trans-
plantation, patients with drug-induced immunosuppression
as a result of solid-organ transplantation or corticosteroid
or cytotoxic therapy, and patients with HIV-related disor-
ders),8 active tuberculosis, or end-stage diseases, who had
a written “do not resuscitate” order, or who fulfilled any
IDSA/ATS major criteria for severe CAP in the emergency
department (i.e., the need for mechanical ventilation or
vasopressors) were excluded.
Clinical management
During the study period, patients with CAP were admitted
to a general ward under the care of respiratory physicians.
The 2001 ATS guidelines were applied.9 The accuracy of
initial antibiotic regimen was based on the guidelines, in
addition to subsequently cultured pathogens. Therefore, all
patients received adequate antibiotics and were discharged
when they reached clinical stability and became afebrile.
Management of severe CAP was modeled after the Surviving
Sepsis Campaign guidelines.10
Data collection
1245 patients were enrolled and 15 cases were excluded
from this investigation. Clinical and diagnostic data and
radiological features were collected from medical records
after discharge. CURB-65 (confusion, elevated blood urea
nitrogen level, respiratory rate, low blood pressure, plus
age of 65 years) scores at admission and sequential organ
failure assessment (SOFA) scores at 72 h after start of
therapy were calculated. We also recorded total hospital
costs, including pharmacy, radiology, and laboratory costs
(including tests of blood, urine and stool, arterial blood
gas, and bacterial cultures), examination costs (including
lung function tests, electrocardiogram, and ultrasound),
medical staff fees (including costs for physicians and
Table 1 Baseline characteristics of the patients
(Mean  SD, n Z 1230).
Characteristic Result
Age (yrs) 47.5  22.2
Male sex (percentage) 49.3
Body temperature (C) 37.5  1.1
Respiratory rate (breaths/min) 20.4  2.8
Systolic blood pressure (mm Hg) 121.3  19.4
Diastolic blood pressure (mm Hg) 74.1  11.7
WBC count (109/L) 8.6  4.3
Neutrophil percentage 72.3  12.7
Serum BUN (mmol/L) 3.98  3.12
Platelet count (109/L) 229.5  90.7
CURB-65 scores: 0-1-234
(percentage)
58.2-32.7-8.
0-1.0-0.2
Respiratory rate  30 breaths/min
(percentage) (NO.)
2.4 (30)
PaO2/FiO2  250 mm Hg
(percentage) (NO.)
3.1 (38)
Multilobar infiltrates
(percentage) (NO.)
27.2 (334)
Confusion (percentage) (NO.) 1.8 (22)
Uremia (percentage) (NO.) 6.3 (78)
Leukopenia (percentage) (NO.) 5.4 (66)
Thrombocytopenia
(percentage) (NO.)
2.3 (28)
Hypothermia (percentage) (NO.) 4.2 (52)
Hypotension (percentage) (NO.) 14.3 (176)
Note: WBC: White blood cell. BUN: Blood urea nitrogen. CURB-
65: Confusion, elevated blood urea nitrogen level, respiratory
rate, low blood pressure, plus age of 65 years. PaO2/FiO2:
Arterial oxygen pressure/fraction inspired oxygen.
Table 2 Hospital mortality and the IDSA/ATS minor
criteria (n Z 1230).
NO. of minor criteria NO. (%) patients NO. (%) deaths
0 654 (53.2) 2 (0.3)
1 402 (32.7) 4 (1.0)
2 120 (9.8) 4 (3.3)
3 38 (3.1) 4 (10.5)
4 12 (1.0) 0 (0)
5 4 (0.3) 2 (50.0)
Total 1230(100.0) 16 (1.3)
Weight of the IDSA/ATS minor criteria. 1545nurses), bed or room fees, and other costs such as nebuli-
zation and oxygen therapy. Costs of dealing with multiple
co-morbidities were excluded. All the patients had chest
radiographys and CT scans. The frontal and lateral chest
radiographic findings and CT scan images were reviewed
and classified independently by two senior physicians (YP
Zhou and M Li) and two senior radiologists (LH Liang and QZ
Zhao). Missing values were assumed to be normal. This
strategy is widely used in the clinical application of
prediction rules and reflects the methods used in the orig-
inal derivation and validation of the Pneumonia Severity
Index.11 Indeed, patients with less severe illness were more
likely to have missing values for laboratory findings. The
principal investigator reviewed every form and medical
record to ensure accuracy. The statistician was blinded to
the study and study hypothesis. The study was approved by
our Institutional Review Board. No informed consent was
required because the data were already in existence.
Statistical analysis
All statistical analyses were performed with Statistical
Package for the Social Science for Windows version 13.0
(SPSS, Chicago, IL, USA). Categorical variables and contin-
uous variables were reported as the percentages and the
mean  standard deviation (SD), respectively. ChieSquare
test, unpaired Student’s t-test, one-way ANOVA, univariate
and multivariate logistic regression, and Spearman rank
correlation were employed. A p value of <0.05 was
considered statistically significant.
Results
Baseline characteristics of the patients
The baseline characteristics of the patients were shown in
Table 1. 90.9% patients had CURB-65 scores 0 or 1. 1.2%
patients with CURB-65 scores 3 or 4 and 4 patients meeting
5 minor criteria were not transmitted to the ICU. The
etiology of pneumonia was not detected in each patient.
Hence, the data were not shown.
Weight of the minor criteria in predicting hospital
mortality
Overall, the hospital mortality was 1.3%. Mortality increased
significantly with the number of IDSA/ATS minor criteria
present and rose sharply from 0.3%, 1.0% and 3.3%, respec-
tively, for patients with none, one and two minor criteria to
10.5% for patients with three minor criteria (x2 Z 108.434,
p < 0.001). The number of IDSA/ATS minor criteria present
had a significant increased odds ratio (OR) for mortality of
2.711 [95% confidence interval (CI), 1.912e3.844; p< 0.001.
Table 2]. The presence of 3 minor criteria was strongly
associated with mortality (x2 Z 42.338, p < 0.001. OR,
14.575; 95% CI, 5.088e41.754; p < 0.001). Altogether, 54
(4.4%) patients met three or more minor criteria and their
hospital mortality was 11.1%, whereas it was 0.9% among
1176 (95.6%) patients meeting less than three minor criteria
(x2Z 42.338, p < 0.001). Table 3 describes the associationsbetween the predictive rule of the individual IDSA/ATSminor
criteria and mortality. PaO2/FiO2  250 mm Hg, confusion,
and uremia had the strongest association with mortality. Not
all of the minor severity criteria were individually predictive
of death. The presence of leukopenia, hypothermia and
hypotension were not associated with mortality. However,
the remaining minor severity criteria were significantly
associated with death. A multivariate logistic regression
analysis including 6 individual minor criteria with individual
predictive values for mortality was performed. Confusion
anduremia showed independent relationshipswithmortality
(OR, 9.296 and 8.493; 95% CI, 1.771e48.785 and
2.404e29.999; p, 0.008 and 0.001; respectively).
Table 3 Association of the predictive rule of severe CAP with hospital mortality (n Z 1230).
Criteria Patients alive (%) x2 value p value OR (95% CI) p value
Yes No
Respiratory rate  30 breaths/min 28 (93.3) 2 (6.7) 6.896 0.009 6.051 (1.313e27.896) 0.021
PaO2/FiO2  250 mm Hg 32 (84.2) 6 (15.8) 64.112 <0.001 22.162 (7.592e64.696) <0.001
Multilobar infiltrates 326 (97.6) 8 (2.4) 4.277 0.039 2.724 (1.014e7.317) 0.047
Confusion 18 (81.8) 4 (18.2) 49.720 <0.001 22.148 (6.516e75.288) <0.001
Uremia 70 (89.7) 8 (10.3) 52.024 <0.001 16.343 (5.957e44.838) <0.001
Leukopenia 66 (100) 0 (0) 0.919 0.338 0 (0) 0.997
Thrombocytopenia 26 (92.9) 2 (7.1) 7.617 0.006 6.527 (1.411e30.196) 0.016
Hypothermia 52 (100) 0 (0) 0.716 0.398 0 (0) 0.998
Hypotension 172 (97.7) 4 (2.3) 1.511 0.219 2.019 (0.644e6.333) 0.228
Note: CAP: Community-acquired pneumonia. OR: Odds ratio. 95% CI: 95% Confidence interval. PaO2/FiO2: Arterial oxygen pressure/
fraction inspired oxygen.
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scores
SOFA scores increased significantly with the number of
IDSA/ATS minor criteria present (Table 4). The patients
with none, one, and two minor criteria had less SOFA scores
compared with the patients with three minor criteria
(p; <0.001, <0.001, <0.001; respectively). The number of
IDSA/ATS minor criteria present was positively associated
with SOFA scores. The differences in SOFA scores between
the patients with a minor criterion and those without that
and their associations were shown in Table 5. Uremia and
PaO2/FiO2  250 mm Hg were most strongly associated with
SOFA scores. Not all of the minor severity criteria were
individually predictive of SOFA scores. The presence of
hypothermia was not associated with SOFA scores, as did
the presence of hypotension.
The association of the minor criteria with hospital
length of stay (LOS)
Hospital LOS increased significantly with the number of
IDSA/ATS minor criteria present (Table 4). The patients
with none, one, and two minor criteria had shorter hospital
LOS (p; <0.001, <0.001, <0.001; respectively) compared
with the patients with three minor criteria. The number of
IDSA/ATS minor criteria present was not positively associ-
ated with hospital LOS. The differences in hospital LOSTable 4 SOFA scores, hospital LOS, and costs according to the
Minor criteria SOFA score
None minor criteria 0.31  0.64
One minor criteria 0.64  1.10
Two minor criteria 1.32  1.43
Three minor criteria 3.58  1.98
Four minor criteria 3.00  1.04
Five minor criteria 6.50  1.73
F value 138.004
p value <0.001
Rank correlation coefficient (rs) value 0.354
p value <0.001
Note: SOFA: Sequential organ failure assessment. LOS: Length of staybetween the patients with a minor criterion and those
without that and their associations were shown in Table 6.
PaO2/FiO2  250 mm Hg and confusion were in closest rela-
tion to hospital LOS. Leukopenia was inversely associated
with hospital LOS. The presence of uremia, thrombocyto-
penia, hypothermia, and hypotension were not associated
with hospital LOS.
Costs according to the minor criteria
Costs rose sharply while the patients met three minor
criteria. The patients meeting none, one, and two minor
criteria cost less compared with the patients meeting three
minor criteria (p; <0.001, <0.001, <0.001; respectively.
Table 4). Costs increased significantly with the number of
IDSA/ATS minor criteria present. The differences in costs
between the patients with a minor criterion and those
without that and their associations were shown in Table 7.
PaO2/FiO2  250 mm Hg and multilobar infiltrates were
most strongly associated with costs. Leukopenia was
inversely related to costs. The presence of thrombocyto-
penia was not associated with costs, as did the presence of
hypothermia and hypotension.
Discussion
Our findings show that the individual 2007 IDSA/ATS minor
criteria for severe CAP were of unequal weight in predictingnumber of minor criteria present (Mean  SD, n Z 1230).
hospital LOS (days) Costs ($)
9.6  4.4 678.14  401.95
10.3  8.0 805.14  797.62
10.0  6.2 1015.77  1094.16
15.8  9.0 2230.53  1872.63
16.5  16.4 1443.80  633.42
9.0  2.3 1537.38  403.85
9.672 38.416
<0.001 <0.001
0.035 0.165
0.219 <0.001
.
Table 5 Association of the predictive rule of severe CAP with SOFA scores (Mean  SD, n Z 1230).
Criteria SOFA score t value p value rs value p value
Respiratory rate  30 breaths/min 2.53  1.74 vs. 0.62  1.17 8.774 <0.001 0.198 <0.001
PaO2/FiO2  250 mm Hg 4.11  1.57 vs. 0.55  1.03 20.494 <0.001 0.336 <0.001
Multilobar infiltrates 1.14  1.55 vs. 0.49  1.01 8.583 <0.001 0.228 <0.001
Confusion 4.64  1.71 vs. 0.59  1.08 17.192 <0.001 0.259 <0.001
Uremia 2.77  2.04 vs. 0.52  0.99 17.665 <0.001 0.352 <0.001
Leukopenia 1.12  1.40 vs. 0.64  1.20 3.151 0.002 0.108 <0.001
Thrombocytopenia 3.07  1.78 vs. 0.61  1.14 11.098 <0.001 0.261 <0.001
Hypothermia 0.54  1.16 vs. 0.67  1.22 0.790 0.433 0.038 0.183
Hypotension 0.77  1.46 vs. 0.65  1.17 1.287 0.198 0.016 0.577
Note: CAP: Community-acquired pneumonia. SOFA: Sequential organ failure assessment. PaO2/FiO2: Arterial oxygen pressure/fraction
inspired oxygen.
Weight of the IDSA/ATS minor criteria. 1547mortality, that PaO2/FiO2  250 mm Hg, confusion and
uremia were most strongly associated with mortality, and
that an association between leukopenia, hypothermia
and hypotension and mortality could not be demonstrated.
The findings were very similar neither to Liapikou’s discov-
eries5 nor to Phua’s reports6 or to Brown’s findings,4 but they
were more similar to the former compared with the latter
studies. What was the causation of the discrepancies? A high
heterogeneity is present among institutions and countries,
and the pitfalls for the predictive values seem to depend on
local characteristics. In the same way, the impact of the
minor criteria might be different according to each institu-
tion’s epidemiological profile. A minor criterion not impact-
ing in low-mortality-rate institutions might be important
for places where mortality is high.7 The overall hospital
mortality was 1.3% in our study, whereas they were 14.7%,
3.6% and 3.7% in Phua’s study,6 Liapikou’s study5 and Brown’s
study,4 respectively. Leucopenia is an indicator of severity of
pneumonia in general. It had the strongest association with
mortality in Liapikou’s study.5 Only 6 patients out of 66 with
leucopenia had CURB-65 scores  2 in our study, suggesting
that the cause of decreased WBC count might be mild viral
coinfection but not severe bacterial infection. Therefore,
leucopenia was not associated with mortality. This finding is
consistent with the theory that clinical prediction rules
should be recalibrated to local settings.7
On the basis of our data, Liapikou’s study5 and Phua’s
report,6 PaO2/FiO2  250 mm Hg and confusion were most
strongly associated with mortality. Confusion and uremia
showed independent relationships with mortality in the
current study. The patients with the three strongestTable 6 Association of the predictive rule of severe CAP with h
Criteria Hospital LOS (days)
Respiratory rate  30 breaths/min 15.4  12.4 vs. 10.0 
PaO2/FiO2  250 mm Hg 15.5  10.2 vs. 9.9  6
Multilobar infiltrates 11.8  9.9 vs. 9.5  4.
Confusion 16.9  8.4 vs. 10.0  6
Uremia 11.6  7.1 vs. 10.0  6
Leukopenia 8.4  2.9 vs. 10.2  6.
Thrombocytopenia 9.6  5.9 vs. 10.1  6.
Hypothermia 8.6  3.6 vs. 10.2  6.
Hypotension 10.0  6.9 vs. 10.1  6
Note: CAP: Community-acquired pneumonia. LOS: Length of stay. PaOpredictive individual minor criteria might have more severe
condition and higher mortality than those with the weakest
pattern. The former might benefit more from ICU admis-
sion. This might be the causation resulting in the following
discrepancy. In the absence of major criteria, ICU admis-
sion was not related to survival of patients with minor
severity criteria.5 However, the findings of Renaud’s study
suggest that some patients without major criteria for
severe CAP, according to the recent IDSA/ATS consensus
guideline, may benefit from direct transfer to the ICU
compared with the delayed-transfer patients.12 Delayed
ICU admission was an independent predictor of hospital
mortality.6,13 Indeed, correct site-of-care can optimize
initial antibiotic treatment, because the microbial etiolo-
gies of severe CAP differ from those associated with CAP in
general.14,15 Avoidance of initial inappropriate antibiotic
treatment is associated with lower mortality.16,17 A major
challenge in the management of CAP is to identify patients
at risk for rapidly developing adverse medical outcomes
among those presenting to the emergency department
with no obvious reason for immediate ICU admission. The
patients only with one or two strongest predictive indi-
vidual minor criteria might rapidly develop adverse medical
outcomes; therefore intensive care might be warranted. On
the other hand, ICU resources are often scarce in many
institutions, and admission of patients with CAP who would
not benefit from ICU care is problematic. 24 (63.2%)
patients out of 38 meeting three minor criteria met one of
the two strongest independent predictive individual minor
criteria (confusion and uremia) in the current study
(detailed data were not shown), as did 4 (33.3%) patientsospital LOS (Mean  SD, n Z 1230).
t value p value rs value p value
6.2 4.621 <0.001 0.060 0.036
.2 5.358 <0.001 0.114 <0.001
3 5.758 <0.001 0.074 0.010
.3 5.074 <0.001 0.114 <0.001
.4 2.169 0.030 0.049 0.083
6 2.170 0.030 0.058 0.042
4 0.404 0.689 0.019 0.507
5 2.992 0.004 0.051 0.073
.3 0.288 0.774 0.037 0.198
2/FiO2: Arterial oxygen pressure/fraction inspired oxygen.
Table 7 Costs according to the minor criteria (Mean  SD, n Z 1230).
Criteria Costs ($) t value p value rs value p value
Respiratory rate  30
breaths/min
1793.45  1119.74 vs.
786.24  748.51
7.176 <0.001 0.167 <0.001
PaO2/FiO2  250 mm Hg 2164.34  1702.24 vs.
767.66  684.95
11.509 <0.001 0.257 <0.001
Multilobar infiltrates 1154.30  1261.52 vs.
682.77  414.50
9.875 <0.001 0.196 <0.001
Confusion 2160.01  1339.90 vs.
786.24  739.09
8.476 <0.001 0.166 <0.001
Uremia 1463.11  1592.47 vs.
766.64  663.76
7.871 <0.001 0.136 <0.001
Leukopenia 602.97  274.64 vs.
822.59  792.21
2.244 0.025 0.061 0.033
Thrombocytopenia 1005.83  980.90 vs.
806.27  769.28
1.348 0.178 0.019 0.499
Hypothermia 743.25  620.25 vs.
813.79  781.01
0.793 0.431 0.024 0.402
Hypotension 749.70  512.88 vs.
821.01  810.08
1.550 0.122 0.012 0.679
Note: PaO2/FiO2: Arterial oxygen pressure/fraction inspired oxygen.
1548 Q. Guo et al.out of 12 who met four minor criteria. The latter were not
more severe than the former (SOFA scores, 3.00  1.04 vs.
3.58  1.98, p Z 0.073), and might benefit less from ICU
admission than the former. The findings might be envisaged
to interpret the unusual mortality in the patients meeting
four minor criteria. Hence, future multicentre studies
should be performed to assess the generalizability of our
findings and to validate our speculations.
We found some of the individual minor criteria were not
associated with mortality, as Liapikou et al.5 reported. The
presence of 3 minor criteria were most strongly associ-
ated with mortality and the number of IDSA/ATS minor
criteria present had a significant increased OR for mortality
in the current study, as Phua et al.6 reported. The findings
suggest that the minor criteria will produce cumulative
predictive values should several of them present in
a patient. It was not clear whether the simultaneous
presentation of leukopenia, hypothermia and hypotension,
which were not individually predictive, could produce value
for predicting mortality, because this pattern was pre-
sented only in one patient in our study. Therefore,
prospective multicentre cohort studies are warranted to
validate this set of criteria.
The mortalities in our and Liapikou’s studies were low,
which might be one of the causations resulting in no
association of hypotension with mortality. Another was
simply a lack of cases of septic shock in the current study
as it is not credible that septic shock would not predict
mortality in any population. Blood pressure is dependent
on the cardiac output and the peripheral resistance. Using
the blood pressure criterion in the severity assessment of
CAP may lead to false negativity in the older people due to
high prevalence of systolic hypertension with increasing
age. No relationships between low blood pressure and
clinical and laboratory characteristics in this study might
be the consequences of hypertension in the older people.
No pathophysiological mechanisms might presently be
envisaged to interpret the reason why the presence ofhypothermia was not associated with mortality, SOFA
scores, hospital LOS, and costs in our study. Hence, what
we reported perhaps might not be suitable to high-
mortality-rate institutions, but might represent the situa-
tion in low-mortality-rate institutions. Further studies are
needed to validate the generalizability of the findings in
low- and high-mortality-rate institutions, respectively.
To our knowledge, this is the first report that the IDSA/
ATS minor criteria were associated with SOFA scores,
hospital LOS, and costs. Hospital LOS for CAP inpatients
depends on the time needed to reach clinical stability,
which is significantly influenced by the severity of
disease.18 Patients with the most severe pneumonia take
the longest to recover and remain in the hospital for longer
periods. Capelastegui et al.19 found that factors associ-
ated with a longer hospital stay for patients hospitalized
with CAP included high risk classification on the Pneu-
monia Severity Index and bilateral or multilobe radio-
graphic involvement. What was the reason for the inverse
relation between leukopenia and hospital LOS or costs?
The above-mentioned factor to interpret the reason why
leucopenia was not associated with mortality might be the
causation.
Our findings might have implications for the manage-
ment of the disease. The outcomes of patients with CAP
could be predicted more accurately according to the find-
ings. The clinical heterogeneity of CAP is a global limitation
when attempting to create a scoring system capable of
separating patients into appropriate management groups.
This limitation compels the notion that clinical judgment,
which is difficult to define in objective terms, must remain
an indispensable part of decision making.Limitations
Several limitations of this study deserve comment. First,
this was a retrospective single-center study. Second, it was
Weight of the IDSA/ATS minor criteria. 1549a relatively small sample. Apart from multilobar infiltrates,
the frequencies of the presence of other minor criteria
were relatively low. Had the number of the patients
meeting minor criteria been larger, perhaps the results
might have been more valuable and reliable. We did not
have the data about ICU utilization and ICU admission, and
this again was another deficiency of the study. Finally, the
major problem of the study was the limitations in regard to
the severity of the disease. 90.9% patients had CURB-65
scores 0 or 1, the number of patients meeting three or more
minor criteria was small, and the overall hospital mortality
was low (1.3%). Criterion not predicting in low-mortality-
rate institutions might be important for places where
mortality is high. Hence, what we reported might not be
suitable to high-mortality-rate institutions.
Conclusions
The individual 2007 IDSA/ATS minor criteria for severe CAP
were of unequal weight in predicting hospital mortality,
SOFA scores, hospital LOS, and costs.
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